
US008052204B2 

(12) United States Patent (10) Patent N0.2 US 8,052,204 B2 
Boettcher et al. (45) Date of Patent: Nov. 8, 2011 

(54) VEHICLE CENTER FRAME MEMBER 4,898,419 A * 2/1990 Kenmochi et a1. .......... .. 296/204 
JOINTS 5,632,508 A 5/1997 Jacobs et a1. 

5,839,776 A * 11/1998 Clausen et al. ........ .. 296/187.03 

. 6,010,182 A 1/2000 Townsend 
(75) Inventors: Eric Boettcher, Columbus, OH (US); 6,123,378 A 90000 Teply et a1‘ 

Robb Augustlne, Dublln, OH (Us) 6,139,094 A 10/2000 Teply et al. 
6,398,260 B1* 6/2002 Rinehart ..................... .. 280/781 

(73) Assignee: Honda Motor Co., Ltd., Tokyo (JP) 6,533,348 B1 3/2003 Jaekel eta1~ 
6,540,279 B1 4/2003 Bargiel 

* ~ . ~ ~ ~ - 6,616,217 B1 9/2003 Robinson 

( ) Nome‘ sublectto any (3531mm? the germgfthls 6,679,546 B2* 1/2004 Mishima e131. ....... .. 296/203.01 
Pawnt 1S exten e or a Juste un er 35 6,742,832 B1 6/2004 Miskech e131. 
U.S.C. 15403) by 0 days. 7,192,071 B2 * 3/2007 Watanabe et a1. ............. .. 296/30 

7,469,957 B1 12/2008 Boettcher 
(21) Appl.No.: 12/614,196 7,699,385 B2* 4/2010 Kurata ........................ .. 296/204 

2004/0239091 A1 12/2004 Horton et al. 
(22) Filed. NOV 6 2009 2005/0056667 A1 3/2005 McClure et al. 

. . , 

(Continued) 
(65) Prior Publication Data 

FOREIGN PATENT DOCUMENTS 
US 2010/0078969 A1 Apr. 1, 2010 

FR 729542 7/1932 

Related US. Application Data (Continued) 

(63) Continuation-in-part of application No. 11/738,010, OTHER PUBLICATIONS 
?led on Apr. 20, 2007, noW abandoned. 

Of?ce Action dated Dec. 13, 2010 in association With related US. 

(51) Int. Cl. Appl. N0. 12/614,207. 

B62D 25/20 (2006.01) (Continued) 
(52) US. Cl. ................. .. 296/193.07; 296/204; 296/209; 

_ _ _ 296/29; 280/785 Primary Examiner * Dennis Pedder 

(58) Field of Classi?cation Search ........... .. 296/ 193.07, (74) Attorney] Agent] or Firm i Rankin Hill & Clark LLP 
296/193.09, 187.1, 187.09, 184.1, 204, 203.01, 

296/203.02, 209, 29; 280/785, 799, 800 (57) ABSTRACT 
S l't' ?lf lt hh't. ee app lea Ion e or Comp e e Seam 15 Dry A Vehicle frame assembly, system and method includes a 

(56) References Cited Vehicle frame assembly having a Variable length longitudinal 

U.S. PATENT DOCUMENTS 

1,826,960 A 10/1929 Simning 
3,534,977 A 10/1970 Wessel 
4,099,313 A 7/1978 Phillips 
4,589,181 A 5/1986 Phillips 

frame component. The longitudinal frame component is 
formed at a ?rst length When used on a ?rst Vehicle type and 
formed at a second length When used on a second Vehicle 
type. 

20 Claims, 16 Drawing Sheets 



US 8,052,204 B2 
Page 2 

US. PATENT DOCUMENTS FOREIGN PATENT DOCUMENTS 

2005/0134095 A1 6/2005 Mayer et a1. FR 987481 8/1951 
2005/0151394 A1 * 7/2005 Grueneklee et al. ........ .. 296/204 WO 9925599 5/1999 
2005/0168008 A1 8/2005 Robbins 
2005/0229528 A1 10/2005 KardosZ et a1. OTHER PUBLICATIONS 
2005/0236867 A1 10/2005 McNulty et al. . 

McNulty et al‘ International Search Report Of NO. 2006/0001285 A1 * l/2006 Patberg ......................... .. 296/29 055434 dated Jan 10, 20ll~ 

2006/0001294 A1 1/2006 Balgaard et a1. Written Opinion ofPCT Appln. No. PCT/US2010/055434 dated Jan. 
2006/0006699 A1 1/2006 Matsuyama et al. 10, 2011. 
2006/0082191 A1 4/2006 McNulty et a1. Of?ce Action dated Dec. 23, 2010 in association With related US. 
2007/0138840 A1 6/2007 Caliskan et al. Appl. No. 12/614,173. 
2007/0194564 Al 8/2007 G?fce?ll et 31~ Of?ce Action dated Apr. 4, 2011 in association with related US. 
2008/0023953 A1 1/2008 Horton et al. Appl, No, 12/614,173, 
2008/0042469 A1 2/2008 McNulty et 31 Of?ce Action ofU.S. Appl. No. 12/614,207 dated Apr. 22, 2011. 
2008/0258498 A1 10/2008 Phlllp et 31 Of?ce Action ofU.S.App1.No. l2/6l4,173 dated Aug. 24, 2011. 
2010/0096888 A1 * 4/2010 Cox ............................ .. 296/204 

2010/0207425 A1 8/2010 Ben-Ari et al. * cited by examiner 



US. Patent Nov. 8, 2011 Sheet 1 0f 16 US 8,052,204 B2 



Sheet 2 0f 16 US 8,052,204 B2 US. Patent Nov. 8,2011 



US. Patent Nov. 8, 2011 Sheet 3 0f 16 US 8,052,204 B2 



US. Patent Nov. 8, 2011 Sheet 4 0f 16 US 8,052,204 B2 

126 

132 

FIG. '7 

s 

66 

66c 

(<5 

66 

66b 

46b 

46 136 

128 FIG-8 



US. Patent Nov. 8, 2011 Sheet 5 0f 16 US 8,052,204 B2 

74 780d 

184 76c 76c 

, 

7;: ‘1 00 " 2 / 

790 192 



US. Patent Nov. 8, 2011 Sheet 6 0f 16 US 8,052,204 B2 



Sheet 7 0f 16 US 8,052,204 B2 US. Patent Nov. 8,2011 



US. Patent Nov. 8, 2011 Sheet 8 0f 16 US 8,052,204 B2 

140 

FIG.1 '7 
156a 

82b 

142 



US. Patent Nov. 8, 2011 Sheet 9 0f 16 US 8,052,204 B2 



US. Patent Nov. 8, 2011 Sheet 10 0f 16 US 8,052,204 B2 



US. Patent Nov. 8, 2011 Sheet 11 0f 16 US 8,052,204 B2 

242 

230 



Sheet 12 0f 16 US 8,052,204 B2 US. Patent Nov. 8,2011 



Sheet 13 0f 16 US 8,052,204 B2 US. Patent Nov. 8,2011 





US. Patent Nov. 8,2011 Sheet 1s or 16 

EXCLUSIVE PARTS 
Fl 5 ' 3 U FOR FIRST ‘r24 

VEHICLE TYPE 

FIRST LONGITUDINAL 
FRAME COMPONENTS 

SECOND LOGITUDINAL 
FRAME COMPONENTS 

/ 
1O 

FIGJBT 

BIW ASSEMBLY 
FOR FIRST 

US 8,052,204 B2 

VEHICLE TYPE \ 

FIRST VEHICLE 
TYPE FRAME 

ASSEMBLIES 
km 

L220 VEHICLE TYPE‘ 
L12 

VARIABLE LENGTH COMMON PARTS 
PARTS "\20 

/*22b BIW ASSEMBLY 
FOR SECOND 

¥14 

EXCLUSIVE PARTS 
FOR SECOND , 
VEHICLE TYPE 

FORMING A FIRST LONGITUDINAL 
FRAME COMPONENT 

SECOND VEHICLE 
TYPE FRAME 

ASSEMBLIES 

L18 

"\JTOO 

INSTALLING THE FIRST LONGITUDINAL 
FRAME COMPONENT ON A FIRST 
VEHICLE TYPE FRAME ASSEMBLY 

FORMING A SECO ND LONGITUDINAL 
FRAME COMPONENT 

INSTALLING THE SECOND LONGITUDINAL 
FRAME COMPONENT ON A SECOND 
VEHICLE TYPE FRAME ASSEMBLY 



US. Patent Nov. 8, 2011 Sheet 16 0f 16 US 8,052,204 B2 

300 314 
316 

FI G . 3 3 

312 



US 8,052,204 B2 
1 

VEHICLE CENTER FRAME MEMBER 
JOINTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of US. patent 
application Ser. No. 11/738,010 ?led Apr. 20, 2007 and is 
related to US. Pat. No. 7,469,957, both expressly incorpo 
rated herein by reference. This application is also related to 
the following applications ?led concurrently hereWith and 
expressly incorporated herein by reference: US. patent appli 
cation Ser. No. 12/614,173 (Vehicle Frame Assembly, System 
and Method); US. patent application Ser. No. 12/614,186 
(Vehicle Frame Side Sill Joints); and US. patent application 
Ser. No. 12/ 614,207 (Vehicle Bed Frame Assembly, System 
and Method). 

BACKGROUND 

Exemplary embodiments herein generally relate to vehicle 
frame assemblies. Across different vehicle models or types, it 
can be desirable to have many different vehicle lengths, or 
particular sections of such vehicles With many different 
lengths. For example, in a pickup truck, a cab area may 
include tWo full-sized doors, four full-siZed doors, or tWo 
full-siZed doors and tWo half-siZed doors and a bed length of 
this type of vehicle can vary, e.g., from about 1.2 meters to 
about 2.4 meters. Accordingly, many possible combinations 
of cab length and bed length are possible. Of course, other 
types of vehicles can have variable lengths or sections With 
variable lengths, such as sport utility trucks, sport utility 
vehicles, minivans, crossovers, sedans, coupes, etc. 

In conventional vehicle frames and constructions thereof, 
each such combination is a different vehicle model having a 
dedicated frame structure. Providing each vehicle model With 
its oWn dedicated frame structure, Which conventionally is 
assembled from a collection of stamped parts, can be expen 
sive and can make it di?icult to e?iciently manufacture sev 
eral variable length vehicles on a single assembly line. 
Some vehicle manufacturers employ a body-on-frame con 

struction to provide some limited ?exibility in varying 
vehicle designs. When body-on-frame construction tech 
niques are employed, complete body assemblies (e.g., a cab 
structure or a bed structure) are mounted to a ladder frame. 
This alloWs the completed body assemblies to be modi?ed 
and/ or substituted Without substantially changing the under 
lying ladder frame and/or other completed body assemblies 
mounted to the ladder frame. In the case of pickup trucks, for 
example, a cab assembly can be redesigned from one model 
year to the next Without requiring substantial redesigning of 
the underlying ladder frame. In addition, a single ladder 
frame can support different types of cabs (regular, extended 
cab or full siZe) and/or different types of beds. In addition, 
ladder frames can be extended or lengthened by adding an 
auxiliary ladder frame to the main ladder frame. This could be 
used to support an extended bed or cab, or could be used to 
support an elongated vehicle (e.g., a livery vehicle). DraW 
backs of body-on-frame designs include Weight concerns 
causing loWer performance and higher fuel consumption, 
compromised handling due to lack of torsion ?exing and less 
ability to incorporate crumble Zones for improved crash 
safety. 

SUMMARY 

According to one aspect, a ?oor frame system for use on a 
plurality of vehicle types having varying longitudinal ?oor 
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2 
lengths includes at least a ?rst vehicle type having a ?rst ?oor 
frame assembly With a ?rst longitudinal length and at least a 
second vehicle type having a second ?oor frame assembly 
With a second longitudinal length that is longer than the ?rst 
longitudinal length. The ?rst ?oor frame assembly includes a 
center frame member, a pair of side sill members ?anking the 
center frame member and a plurality of cross members 
extending betWeen the side sill members and interconnected 
to the center frame. The second ?oor frame assembly includes 
a center frame member, a pair of side sill members ?anking 
the center frame member and a plurality of cross members 
extending betWeen the side sill members and interconnected 
to the center frame member. 
One or more of the center frame member of the ?rst and 

second ?oor frame assemblies and the side sill members of 
the ?rst and second ?oor frame assemblies has a cross-sec 
tional pro?le that remains constant along at least a longitudi 
nal portion thereof alloWing the one or more members to be 
cut a ?rst location along the longitudinal portion correspond 
ing to the ?rst longitudinal length When included the ?rst ?oor 
frame assembly and at a second location along the longitudi 
nal portion corresponding to the second longitudinal length 
When included in the second ?oor frame assembly. 

According to another aspect, a ?oor frame assembly for a 
vehicle includes a center frame member, side sill members 
?anking and spaced apart from the center frame member, and 
a plurality of spaced apart cross members extending betWeen 
and interconnecting the side sill members and the center 
frame member. One or more of the center frame member and 
the side sill members has a cross-sectional pro?le that 
remains constant along at least a longitudinal portion thereof. 
The longitudinal portion has a ?rst portion length When 
installed on a ?rst vehicle type having a ?rst ?oor frame 
longitudinal length and a second portion length When 
installed on a second vehicle type having a second ?oor frame 
longitudinal length. 

According to still another aspect, a ?oor frame system 
includes a ?oor frame assembly having a roll-formed longi 
tudinal frame component. The roll-formed longitudinal 
frame component is formed at a ?rst length When used on a 
?rst vehicle type having a ?rst ?oor assembly With a ?rst 
longitudinal length and formed at a second length When used 
on a second vehicle type having a second ?oor assembly With 
a second longitudinal length. 

According to a further aspect, a frame system for a vehicle 
includes a vehicle frame assembly having a roll-formed lon 
gitudinal frame component. The roll-formed longitudinal 
frame component is formed at a ?rst length When used on a 
?rst vehicle type and formed at a second length When used on 
a second vehicle type. 

According to still a further aspect, a frame construction 
method for forming vehicle frames having varying longitu 
dinal ?oor lengths is provided. In the method according to this 
aspect, at least one ?rst longitudinal frame component having 
a de?ned cross-section of a ?rst longitudinal length is formed 
for a ?rst vehicle type. The longitudinal frame component is 
installed on a ?rst ?oor frame assembly of the ?rst vehicle 
type. Also, at least one second longitudinal component hav 
ing the de?ned cross-section of a second longitudinal length 
is formed for a second vehicle type. The second longitudinal 
component is installed on a second ?oor frame assembly of 
the second vehicle type. 

In a vehicle frame assembly having a front frame assembly 
comprised of a front frame cross member and front frame side 
members extending rearWardly from the front frame cross 
member, and a ?oor frame assembly comprised of side sill 
members connected at forWard end portions to the front frame 
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side members and a plurality of cross members extending 
between the side sill members, a frame joint, betWeen a ?rst 
front frame side member of the front frame side members and 
a ?rst side sill member of the side sill members includes, 
according to one aspect, an upper Wall of the ?rst front frame 
side member overlapping an upper Wall of the ?rst side sill 
member along a region Where the ?rst front frame side mem 
ber meets With the ?rst side sill member, and a loWer Wall of 
the ?rst front frame side member overlapping a loWer Wall of 
the ?rst side sill member along the region. 

In a vehicle frame assembly having a rear frame assembly 
comprised of at least one rear frame cross brace and rear 
frame side members extending forWardly from the at least one 
rear frame cross brace, and a ?oor frame assembly comprised 
of side sill members connected at rearWard end portions to the 
rear frame side members and a plurality of cross members 
extending betWeen the side sill members, a frame joint 
betWeen a ?rst rear frame side member of the rear frame side 
members and a ?rst side sill member of the side sill members 
includes, according to one aspect, an upper Wall of the ?rst 
rear frame side member overlapping an upper Wall of the ?rst 
side sill member along a region Where the ?rst rear frame side 
member mates With the ?rst side sill member and a loWer Wall 
of the ?rst rear frame side member overlapping a loWer Wall 
of the ?rst side sill member along the region. 

According to another aspect, a vehicle frame j oint includes 
a side sill member of a ?oor frame assembly and a forWard or 
rearWard frame side member angularly oriented relative to the 
side sill member and connected to the side sill member to 
transfer load forces thereto. The frame side member has an 
upper Wall overlapping an upper Wall of the side sill member 
along a region Where the frame side member mates With the 
side sill member and a loWer Wall overlapping a loWer side sill 
Wall of the side sill member along the region. 

In a vehicle frame assembly having a ?oor frame assembly 
comprised of side sill members and a plurality of cross mem 
bers extending betWeen the side sill members, a frame joint 
betWeen a ?rst cross member of the plurality of cross mem 
bers and a ?rst side sill member of the side sill members 
includes, according to one aspect, an upper Wall of the ?rst 
cross member overlapping an upper Wall of the ?rst side sill 
member along a region Where the ?rst cross member mates 
With the ?rst side sill member and a loWer Wall of the ?rst 
cross member overlapping a loWer Wall of the ?rst side sill 
member along the region. 

According to still another aspect, a vehicle frame joint 
includes a side sill member of a ?oor frame assembly and a 
connecting frame member having an upper Wall overlapping 
an upper Wall of the side sill member along a region Where the 
connecting frame member mates With the side sill member 
and a loWer Wall overlapping a loWer Wall of the side sill 
member along the region. 

In a vehicle frame assembly having a front frame assembly 
comprised of a front frame cross member and ?rst and second 
inner members extending rearWardly from the front frame 
cross member, and a ?oor frame assembly comprised of side 
sill members, a center frame member and a plurality of cross 
members extending betWeen and interconnecting the side sill 
members and the center frame member, a frame joint betWeen 
the ?rst and second inner members and the center frame 
member includes, according to one aspect, ?rst and second 
spaced apart side Walls of the center frame member integrally 
formed With and extending from a center Wall of the center 
frame member. First and second spaced apart side Walls of the 
?rst inner member are integrally formed With and extend from 
a center Wall of the ?rst inner member. The ?rst side Wall of 
the ?rst inner member is contiguous With and blends into the 
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4 
?rst side Wall of the center frame member and the second side 
Wall of the ?rst inner member is contiguous With and blends 
into the second side Wall of the center frame member. First 
and second spaced apart side Walls of the second inner mem 
ber are integrally formed With and extend from a center Wall 
of the second inner member. The ?rst side Wall of the second 
inner member terminates at the second side Wall of the ?rst 
inner member and the second side Wall of the second inner 
member is contiguous With and blends into the second side 
Wall of the center frame member thereby providing a primary 
load path from the ?rst inner member to the center frame 
member and a secondary load path from the second inner 
member to the center frame member. 

In a vehicle frame assembly having side sill members, a 
center frame member and a plurality of cross members 
extending betWeen and interconnecting the side sill members 
and the center frame member, a frame joint betWeen at least 
one cross member of the plurality of cross members and the 
center frame member includes, according to one aspect, a ?rst 
segment of the at least one cross member spanning betWeen a 
?rst side sill member of the side sill members and the center 
frame member and a second segment of the at least one cross 
member spanning betWeen a second, opposite side sill mem 
ber of the side sill members and the center frame member. A 
loWer Wall of each of the ?rst and second segments overlaps 
a loWer Wall of the center frame member. An upper Wall of 
each of the ?rst and second segments overlaps an upper Wall 
of the center frame member. 

According to a further aspect, a vehicle frame joint 
includes a center frame member of a ?oor frame assembly and 
a cross member segment connected to the center frame mem 
ber and extending laterally toWard an associated side sill 
member. The cross member segment has a loWer Wall over 
lapping a loWer Wall of the center frame member and an upper 
Wall overlapping an upper Wall of the center frame member. 

According to one aspect, a bed frame system for use on a 
plurality of vehicle types having varying longitudinal bed 
lengths includes at least a ?rst vehicle type having a ?rst front 
frame assembly, a ?rst ?oor frame assembly, and a ?rst rear 
frame assembly, and at least a second vehicle type having a 
second front frame assembly, a second ?oor frame assembly, 
and a second rear frame assembly. The ?rst rear frame assem 
bly includes at least one longitudinal frame member having a 
?rst longitudinal length. The second rear frame assembly 
includes at least one longitudinal frame member having a 
second longitudinal length. One or more of the longitudinal 
frame members of the ?rst and second rear frame assemblies 
has a cross-sectional pro?le that remains constant along at 
least longitudinal portion thereof alloWing the one or more 
members to be cut at a ?rst location along the longitudinal 
portion corresponding to the ?rst longitudinal length When 
included in the ?rst rear frame assembly and at a second 
location along the longitudinal portion corresponding to the 
second longitudinal length When included in the second rear 
frame assembly. 

According to another aspect, a bed frame assembly for a 
vehicle includes at least one longitudinal frame member hav 
ing a cross-sectional pro?le that remains constant along at 
least a longitudinal portion thereof. The longitudinal portion 
has a ?rst portion length When installed on a ?rst vehicle type 
having a ?rst bed frame longitudinal length and a second 
portion length When installed on a second vehicle type having 
a second bed frame longitudinal length. 

According to still another aspect, a bed frame system 
includes a bed frame assembly having a role-formed longitu 
dinal frame component. The roll-formed longitudinal frame 
component is formed at a ?rst length When used on a ?rst 


























